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Complexity in the Modern University 



In three decades the Universities of North America' 



have been transformed. Before World War II, they were 

# 

typically small and sheltered places where relatively homo- 
genous groups of scholars taught and learned. Student 
numbers rarely exceeded ten thousand per campus; faculties 
were small, intimate and poorly paid? instructional and 
research programs were traditional; physical plants were 
fixed and budgets were painfully modest. 

After the War, the universities were hit by 
successive waves of change. The G.I. Bill of Rights opened 
the Halls of Academe to thousands who never could have come 
without it. Government, having discovered the value of 
academic, science in waging war, enlisted its aid in waging 
cold war. The Post-War "baby-boom" swelled the population of 
potential students. Popular appreciation of the value of 
higher education boosted the proportion of that population 
seeking a university education. Sputnik shocked the public 
and its legislators into willingness to finance higher educa- 
tion gn scales inconceivable in the past. 

New instructional programs sprang up to meet the 
needs of government, business and the university itself 
-for special skills and knowledge. Foundations gave fortunes 
to encourage research and scholarship. A new breed of aca- 
demic entrepreneur arose to meet the needs and. realize the 
opportunities offered by the times* Thus, the multiversity 

. > . m , „ i 
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was born* ' ■ ! 
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Universities are now huge and complex* Campuses of ; 
twenty- five thousand students are common; some are nearly 
twice that size. Faculties, numbering in the thousands, 
divide their energies among diverse and far-flung programs 
of undergraduate and graduate instruction, research, public 
service and consulting. Vast and growing libraries, computer 
facilities and physical plants support those programs.' Capital 
and operating budgets are calculated in hundreds of millions 
of dollars. 

2. The Challenge to University Administrators 

Once upon, a time, according to Clark Kerr, university 
presidents had to provide only three things: football for 

I 

the alumni, parking for the faculty and sex for the students. 

Those simple days are no more. The alumni still like 
football but students demand much more than sex. And the 
faculty, having sampled professionalism, power and prestige, 
have acquired expensive tastes. They want office space and 
laboratories ,' research grants and lighter teaching loads, 
specialized graduate programs and interdisciplinary insti- 
tutes, higher salaries and still more: parking. 

Meanwhile, the environment changes rapidly. Public 
programs of health, defense, space exploration and urban 
reconstruction place great demands on government finances • 

Taxes rise and public pressure mounts for more efficient 
resource, use in education. 

University administrators face two kinds of challenges 
On the outside , they must marshall better evidence to con- 
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vince Government and other sources of funds of the 
universities* needs. On the inside , they must choose from 
the many competing claims and allocate resources in a way 
that best realizes university objectives. 

So great are the benefits of higher education and so 
sizeable are its costs that we must strive to gain the 
greatest benefits from our investment in learning. In this 
important respect, the administration of higher education 
whether at the level of one institution or at the level of a 
government agency responsible for financing higher education 
j is a task of resource management. 

If citizens have a right to demand that their tax 
dollars be used to the greatest educational advantage, then 
university administrators deserve the most modern and effec- 
P tive management tools available. The tools of systems 

analysis have greatly aided managers in business, and go. ’em- . 
ment. They are now being harnessed to the tasks; of university 

i ; ' 

^ planning and administration. ! j ! 

, # " - • » 

‘ 4 * 

. ' * * . J 

3. The CAMPUS System 

* * ' 

In 1964, at the University of Toronto, : a group of 

systems analysts began developing a set of university manage- 
ment tools which was given the acronym CAMPUS (Comprehensive 
Analytical Methods for Planning in University ‘ Systems) . CAMPUS 

* t 

• t 

is an attempt to close the gap between the challenges facing 
university administrators and the management techniques with 

» I 

which they must work* By early 1969, the CAMPUS system was 




composed of the three sub-systems which are described below: 



3.1 The Program Planning and Budgeting Sub-system 

The Program Planning and Budgeting System (PPBS) 
gained fame in the Department of Defense. It has been widely 
copied and often misused. Used wisely, it provides a frame=* 
work for a more specific articulation of objectives and the 
integration of systematic decision-making into the univer- 
sity’s planning and budgetary processes. 

Conventional methods of budgeting and accounting in 
universities may satisfy the needs of fiduciary control, but 
they fail to provide administrators with infopiation useful 
for making decisions. Their fundamental flaw, is that they 
are not oriented toward institutional objectives. 

The basic purposes of PPBS are: ’ 

. .. (i) To encourage decision-makers to think 
in terms of objectives. 

(2) To stimulate a more creative search for 
alternative ways of achieving objectives. 

(3) To promote more conscious^ evaluation of 
probable costs and benefits of alterna- 
tive decision possibilities. 

(4) To encourage longer- range; planning. 



In a fundamental sense, PPBS is not so much a technique 
or a method as a way of confronting allocation decisions. But 
to promote rational resource allocation in universities, 
administrators need not only new program budget formats? they 
need a means to facilitate the analysis without which PPBS is 

i * ■ . 
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merely a display of old numbers in new forms.! 
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Unfortunately, the analysis of costs and benefits 
of alternative decision possibilities involves long and 
laborious computations. No university officer has the 
time or resources to perform these computations. He needs 
tools that will permit rapid, accurate and economical 
exploration of the implications of alternative decision 
possibilities. The CAMPUS simulation models provide 3uch. 

tools and thereby permit the potentials of PPBS to be 

# • 

realized. 

3 . 2 The CAMPUS Simulation Models 

The CAMPUS models simulate university operations over 
a time period of any length. Loaded into a digital computer, 
the models accept descriptions of the university* s structure, 
statements of the levels of various university programs , 
detailed specifications of basic activities which constitute 




the programs, and various policy and planning; factors con- 
cerning utilization of staff, space and other; resources. With } 

1 

these inputs , the models compute the resulting resource-, 
requirements. These requirements are displayed by several 
computer-prepared reports and graphs. 

3.2.1 Using CAMPUS Simulation Models in University Administration j 
What is the scope of CAMPUS university simulation models? 

For what are they useful? How can they be used? The purpose 
of this section is to suggest answers to these questions by 
posing concrete problems and illustrating the; usefulness of .the 
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models in their analysis. For each of the problems examined/ 
the task is to assess the resource implications of aiternar 
tive programs or alterations in the university system itself. 

3 . 2 . 1.1. Resource Implications of Enrollment Projection^ ^ 

Assume that enrollment forecasts exist for the coming 
decade. These forecasts pertain to total. university enroll- 
ment? they are not disaggregated to the level of specific 
programs . 

Problem : What are the resource implications of the 

enrollment forecasts? How many instructors of various 
qualifications will be ■ required? What physical facilities 
will be needed? What quantity of money will be called for? 

How sensitive to errors in the forecasts are the 
answers to these questions? Do they depend crucially upon 
an assumed pattern of program enrollment? 

It is easy to pose the questions? it is difficult to 
answer them with the analytical techniques now available to 
educational planners. Let us suppose that a CAMPUS simulation, 
model were available. It would be used in th^ following way. 

Taking the forecasted enrollments as data/ the model 
would compute the quantities of staff/ money/ and facilities 
required to handle the load. For each year of the simulation/ 
the computer would present results in a form similar to the 
CAMPUS Administration Summary Report shown in Table 1. Here 
the estimated total dollar magnitude of the departmental 
budgets are shown together with the needs . for staff and 

, i 

, ? 

physical facilities. For more detailed analysis/ the computer 
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would provide information similar to that contained in the * 
CAMPUS departmental reports of which Table 2 is a specimen. 

The data shown in all tables and figures are purely illustrative. 

The computations would be repeated with alternative 
assumptions about key factors such as the pattern of ch' nge 
in staff salaries, the distribution of students among the 1 

various faculties and courses, class sizes, rates of utiliza- 
tion of classrooms, etc. University operations would be ' 



vy, ■ -=» 

simulated for the decade with a range of possible enrollment 
projections? this would illuminate the sensitivity of the 
results to errors in the projections. 

To facilitate analysis, the simulation! results could be 
displayed in graphic form similar to that of Figure 1 and 
Figure 2. Here the computer output has been arranged by a 

t 

CALCOMP plotter to ease analysis of the simulated decade's 

i • 

data . 

Assisted by the simulation results for* the coming 

decade, university planners and administrators should be able 

» 

to make their decisions in cognizance of more; and better irifor* 
mation. than is now possible. 

3. 2. 1.2. Resource Implications of Graduation Goals / 

Assume that manpower studies show requirements for 
certain numbers of graduates of various programs during the 
next decade. 

i 

Problem : What are the resource requirements of pro- 

* * * f 

viding the graduates in the numbers needed? What staff, 

facilities, and money will be required? How sensitive are 

* \ i 

these requirements to changes in factors beyond control of 
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the educational decision makers? For certain graduation 
levels , what would be the incremental cost of additional 
graduates from the various programs? 

This problem differs from the one preceding in that 
graduation goals have replaced enrollment projections. Given 

data such as the passing and failing rates of the various pro- 

« 

grams, it is easy for the computer to convert j graduation goals # 

into the enrollments necessary to attain those goals. From 

« 

here, the computation and analysis proceed identically to that 
outlined above. 



/ 

3.2.1. 3. Resource Implications of Alternative Campus Configurations _J 

Consider a multi-campus university planning the develop- . { 

■ * ? 

ment of a remote campus. The principal objective of the remote j 

i J 

„ > 

campus is to provide under-graduate liberal arts programs to j 

• ' • | 

students residing in close proximity to that campus. The j 

i 

-t 

argument is adduced that recruitment of qualified staff will- j 

■ • . j 

be impossible without substantial provision for graduate instruc- | 

i '• ' •;! 

tion and research at the remote campus. V 1 

; | 

Problem : What are the resource implications of pro- | 

. • . : - \ 

viding ' facilities for graduate instruction . and research at the j 

i 

remote campus? What alternative means of attracting staff exist? 

- A 

^ — — ~ ' ’ ^ 

How do the probable costs and effectiveness of the alternatives* 
compare? 

The first step in analysing this problem would be to 

• , ’ * . i 

elaborate alternative ways of attracting and retaining staff. . | 

: : ’ -J 




Two possibilities follow: 

1. Raise staff salaries by a premium to compensate 
faculty members for lack of graduate students and 
research facilities. 

2. Provide research facilities and graduate student 
teaching opportunities at the central campus. Time 
for work at the central campus would be provided to 
faculty members at the remote campus. Transporta- 
tion from remote to central campus would be provided 
by the university. 

Each of the alternatives would be translated into 
different sets of system parameters and program levels. The 
simulation would be run for each set with unchanged values 
for all other parameters and program levels of the university. 

i 

Computed resource requirements of each alternative would 
appear in reports such as those illustrated. : The simulation 
would be allowed to run for a substantial time period, e.g., 
ten or fifteen years. Time series could be prepared by the 

plotter on . 1 

1. Number and type of staff at the remote and central 
v campuses. 

1 2. Salary costs (based on forecasted competitive salary 

levels plus fringe benefits and'any; "compensatory 
premia" . 



remote campuses 
library space 



3.. Facilities needs at the central and 
including classrooms, laboratories, 
and reading rooms, offices, etc. 

4. Capital construction costs based on type of building 
and local indexes of building costs,. 

With information about the estimated cpsts, university 
decision makers could juxtapose the probable (effectiveness of 
each alternative. Other alternatives may be suggested by this 

i 

* 

cost/effectiveness analysis. The following, "tradeoffs" can be 



examined: 




1. Academic salaries versus research facilities and 
costs of low volume graduate training at the 
remote campus. 

2. Research and graduate instructional cost at the 
central campus versus analogous costs at the 
remote campus. 

Finally , choice could be made by university decision- 
makers in the light of information provided by the cost/ 
effectiveness analysis. 

Obvious extensions of this sort of analysis are: 

1. Study of the economics of specialization (or 
duplication) of programs among campuses or 
universities. 

2 . Study of the functional relationship between a 
program* s level and its cost. 

These two extensions could lead to a study of optimal 
campus size and optimal integration and co-ordination of several 
campuses (or universities) in a multi-campus university (or 
state university system) . 

3. 2. 1.4. Resource Implications of Redesignin g a Me dical School 

At the University of Toronto a set of CAMPUS models 
was developed and used to analyse many alternative designs of 
the expanded Faculty of Medicine and other health science 
faculties. An impressionistic idea of these models and their 
interrelationships can be gained from Figure 3. These models, 
with modest modification, can be used at any other medical 
school. Several aspects of the real problems faced at the 
University of Toronto are simplified and presented below. 

Consider a university School of Medicine faced with the 
necessity of doubling its annual output of- doctors. Suppose, 
further, that major redesign of the medical curriculum is con- 
templated in order to take advantage of new medical knowledge and 

to accommodate' • the increased number of students. Clinical 

/ 




instruction now is to be organized on a systemic (respiratory,, 
circulatory, reproductive, etc.) rather than on a departmental 

(Surgery, Medicine, Paediatrics, etc.) basis. 

There exist many alternative ways of combining instruc- 



tion in the basic medical sciences (Anatomy, Bacteriology, 
Biochemistry, etc.) with the clinical instruction. Two macro- 

level alternatives would be: 

1. Build a large integrated university medical 
complex which would include facilities f< ? r 
instruction in the basic and clinical sciences, 
research, and treatment of patients. 

2. Build a basic science complex at the central 
university campus where medical students woul 
receive instruction during their initial period 

in the School. . . 

Build facilities at existing metropolitan 
hospitals to provide clinical instruction. 



Each of these broad alternatives embraces many 
alternatives within it. And each of the latter entails its 
associated resource requirements: How many and what kind of 

lecture rooms , examining rooms , study areas , teaching labora 
tories, autopsy facilities, locker rooms, teaching beds, etc 

are required at each of the clinical schools?. 

Answers to the questions posed above depend upon the 

f 

number of students at each clinical school, the number of 
subjects that are taught, the size of clinical instruction 



groups, the degree of specialization of teaching at each 
clinical school, etc. 

For simulation-assisted cost/benefit analysis to 
proceed, each alternative was translated into an unambiguous 
set of parameter values and, where necessary, into new 
equations and routines of the computer models; From the 
simulation results, the- implications for each department 
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and teaching hospital of each alternative curriculum is 
apparent* Figure 4 displays one of the many computer- 
prepared reports which are available. 



3.2. 1.5. Other Problems 

CAMPUS models can facilitate the analysis necessary 
to resolve many other problems. A partial list of these 
follows : 

* Justification of space needs to capital granting 
agencies . 

* Detailed space and facilities specifications for 
architects . 

* Estimation of the resource implications of com- 
prehensive use of computer-assisted instruction 
and instructional television. 

* Evaluation of the benefits to be gained from 
better classroom scheduling. 

* Preparation and updating of university master plan. 

* Expansion of existing campuses or creation of 
new ones. 

* Evaluation of alternative policies concerning 
academic staff workloads. 

* Evaluation of semester vs. tri-mester vs. quarter 
systems . 

* Annual budgeting and Five-Year Program Planning 

and Budgeting. " """ 

* Expansion or contraction of various academic programs. 

* Adjustment to severe budgetary constraints imposed 
from above . 

It should be stressed that CAMPUS models are no more than 

/ 

tools. They do not substitute for good judgement. Used imagina- 
tively and creatively, they can greatly extend the administrator’s; 
analytical powers. They are powerless in the hands of administra- 
tors who do not know how to ask the right questions. 



/••••• 
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CAMPUS models are being used by the University of 
Toronto and three Community Colleges in Ontario. Other 
universities and collogos in Canada and the United States 
are developing CAMPUS models • 

2.3 Integrated Information Systems 

The information needs of university decision-making 
are great. The quantity, quality, relevance and timeliness 
of the information available to most university administra- 
tors is notoriously L 'oor. A gap yawns between informational 
needs and informational availabilities. In a fundamental 
sense, the purpose of all systems analytic techniques like 

CAMPUS is to close that gap. 

The CAMPUS models and the PPBS make heavy demands for 
input information. Coupled with these are the operational 
information needs of day-to-day university administration. 

To meet these demands and needs, the third CAMPUS sub-system 
is an integrated information system (IIS) . 

The heart of the IIS is a set of files on students, 
staff, physical plant, programs, activities, finances and 
policies. These major groups are subdivided into smaller 
areas of required information and finally into individual 
reports. In the discussion of information systems, major 
groupings are referred to as major systems and sub-divisions 

thereof as subsystems. 

2.3.1. Student Files 

• The major system on students contains a minimum of 

seven basic data files. These include admission 

records, student personal data, non-academic records, 

/ 



academic records , housing data* alumni records , and 
academic controls. 

2.3.2. Facilities File 

The major system of facilities displays a minimum 
of six basic files. They are land and building 
inventory, rooms and facilities inventory, special 
laboratories data, equipment inventory, expendable 
items inventory and maintenance control data. 

2.3.3. Finance Files 

There are ten basic files on finance — three in the- 
area of budget, budget data, income data and expense 
data? four files as a support to the accounting 
system, budget allotment, payment data, expense data, 
payroll charges and credits. Other files included 
are accounts receivable, accounts payable and student 
loans . 

2.3.4. Activities File 

Goal oriented programs are the dominant part of any 
future planning system. It is with respect to these 
programs that effectiveness will be gauged. Ten files 
are provided in six categories. The area of instruc- 
tion has two files - current instructional contact 
and past instructional contact. In the area of 
research two files are alloted for research data and 
publications data. In the area of public services 
three files are created, one on extension activities, 
one on conferences and short courses and one called 
adult education. The fourth category contains data 
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relating to student activities. The fifth shows 
control data and the only file suggested is curricu- 
lum control data. The sixth category shows a file for 
projected programs, the intent of which is to portray 
the activities related to the planning of research 
proposals, new curriculum and similar combinations 
of facilities and people to satisfy needs. 

2.3.5. Staff Files 



There are five basic files for staff. 

a) A current personal data file provides current status 
data relating to resident’s marital status, depen- 
dents, current pay deductions, departmental assign- 
ments, office address, etc. This type of data is in 
a separate file because it is used frequently and 
must be curre t with each use. 

b) A payroll and deduction file provides a history of 
all salary and wage payments and all payroll deduc- 
tions. In all cases this file should indicate the 
source of pay, the amounts of pay, the payroll deduc- 
tion codes, deducted amounts by period, in order to 
provide an audit trail. 

c) An historical data file provides data concerning 
past activities . 

d) A staff activities file contains detailed data con- 
cerning current task assignments including all levels 
of activity. 

e) A manpower control data file carries all necessary 
data for routine staff decisions. Its primary purpose 
is to facilitate the routine examination of staff 
eligible for or requiring change in status , fringe 
benefits, deductions, awards and similar matters. 

The appropriate physical maintenance of these files in a 
separated or amalgamated form depends upon the type of data pro- 
cessing and storage equipment available at the individual univer- 
sity. The integration of the files is maintained in order to 
permit accessing and updating as illustrated by Figure 5. 

4 



/ 



* 



I. 



t 



\ 1 
A 



i :l 

id- 



r * . 

A' 



& 

K* 






.V* • 



l 



>t' > : , • 

r<'“ 



*' ' / 






Eh 

25 



O 

ERIC 



w 

p 

w 



o 

ft 



1-..- 

Sn 

‘/VJ 


*. 1 

in 


s 

D . 
H- 


vM .■ 




U* 


li ’ 

its * * 
t v/ 

%ri * 

t, 

C<r 


§ 

■D. 


D . 
« 

. to 


O 






H 


a 


y 

Jf/ - # 


ft 


w 


■ 




Eh 

CO • 



CO 



41 



r. . - :. 4 «■ 





CO 


G 


D 1 44 W 


O 


ft O O H 


•H 


0) S G d) 


4J 


O ^ *H 4J 43 


O 


GU GO 


G 43 - d) g 


43 


O P H g 43 


d) 


p O d) ft G 


g: 


ft 44 43 O W 




O *H 


43 


O W g 0) tP 


G 4J 4-» > G 


id 


G G d)*H 
W 0) O 43 4J 


to 


d) *H *H W 


•H 


G O 4J CP Id 


to 


•H *H Id G O 


><.p 44 H *H d) 


H 


G 44 G *0 P 


id 


O 0) g G O 


G ft O *H H 44 


< 


o to 



I Q) 
•H C 
G *H 
•H +> 



3 

O 

P 



G 

Q) G 

g o 

<D *H _ 
CH4J -P 
id ft (0 



P 

O 



c Q) 

id O 

g x 



tP 

c 

•H 4J 
•P O 
P Q) 

O P _ 
jvh 43 
Q) 43 id 
« 

P Q) 

»d o jj - 

G 44 4-> 44 43 
nS G 

to >i G id 
(MIA O 
•H G *H H U 
10 *H 10 +> O G 

>l4-> tO Id P H 

H G 0) P -P O 

Id O O 4J G G 

G ft O M O *H 

rtj (d o 



g 

0 



>1 

(0 



0) 0* 

G 



Cp*h 
G «P 
H P 

o 

ft 
Q) 
VI 






/ 

/ 

/ 









7 „ 

X 

/ 

X 









Vi 

a) 



P 

O 

4-1 



(0 

a) 

p 

G 



G 

O 

•H 



Vi 

0) 

P >i 
43 *H G «P 
G 44 Id 43 *H 
Id 4J (1)H ID 
H (d O *H 
U> (d 43 O 43 
G P P-H 
•H 4J tp ft 10 4J 
G G G G-H 
•H Q) *H G O G 
43 nS O 43 O ft-H 
Q) 4J G *H Vi 4-1 
O G tPH +> Q) 0) 
O-H G O O P43 
P (d-H G 0) 
ft g 4J *H H 43 
(d h G 
43 O Id 

ft o 
G 






a; 

o 

'• o 

O H 

•h m 

CO 

id a) 

« H 
•H 
Pm 






O' 

G 



P 

O H 
4-i id 
•HO +> 

+> -P G G 
P O 

O 43 *H 
ft d> -P 
0) 43 «d 
ft 0) g 
d) P 

43 G O _ 

G 4-1 tp P 

id to G 



0) 

g 

G 

P 



(0 

d) 

•H 

O 

G 

d) 



d> m 

> id. 

o 



d> 
(0 G 
•H *H 



d) 

•H r4 ,G 
id 4-> 

.. . d) G O 

CO -P O P 
>1 G G d) 'G 
H O 43 *P G 
id ft O X (d 

5 &• 



tP 

G O 
<H 04J d 
+> +> G 
P GO 

O 43 O H tP 
ft d) -H 
d) 43 -P 43 
& d) id G 
d) g id 
G P , ^ 
OHH g 

id to 4-i id ft id 
d) G G 
G *H G 
•H G 
tO «P >i G 
>1 G H 
H O ft d) 
id ft ft,G 
G G +» 
i5| to 



43 

G 



(0 

>i 

to 



to 

•H 



g 

d> 

G 43 -P 
H G 
G id 
G 
id to 

tp 

G 

P *H 
d) lp-P 
CpO <D 
G P Gi 
id ft 43 
P G 
A 



to 

G 

O 

•H 

CO to 
•H G 
O O 
<D «H 
Q Vi 
•H 
0) O 
> d) 
•H P 
«P 

id *h 

p id 



P 
G 
H -P 



to -P 
d) -P to 
O G 

44 d) G d) G 

44 O Id 43 *H 

Id Id G G g .. 

•P ft*H 4J 43 4J 

CO CO ft CO m CO 



O 

G 

P 



to 

4J 

G 

d) 

g 

d) 



W 



!■ 



23 - 



3 . 4 Li nking the Programming Planning and Budget ing System, 

the Integrated Information System and the C AMPUS models^ 

Basic information on past program levels, costs, decisions 



and statistical projections are fed from the IIS to the PPBS. 
A Program Director, who is responsible for setting the level 
of activity in a program area, and the cost center (e.g. 
department) chairman are provided historical information and 
projection information to use as reference points in making 



decisions. In addition, either of these persons can use the 



CAMPUS models to estimate the resource implications of their 
plans, evaluate alternatives, search for efficient combinations 
of resources and decisions, assess short-range plans in terms 

of long range ones, and in general provide analytical backup. 

» * * 

• . t 

3.4.1 A Typical PPBS Cycle 

Perhaps the easiest way to clarify the . function of the 
PPBS, its usefulness and the way in which it combines with the . 

IIS and. CAMPUS models is to follow through a typical cycle of 

\ * 

events. : ‘\ 




3.4. 1.1 Programming 

The Programming phase attempts to display more clearly 

t 

the basic objectives of the university in order to induce more 
substantive inquiry into the allocation of resources to programs 
It is essential that the short term programs Ipe an integral part 

of the long-term development plan. A typical!- set of - university 

\ 

* 

programs would be as follows: 
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Figure' '3 

| A Program Planning and Bu dgetary CYQ_l_g 



I • 



The definition of areas of 
endeavour - program areas 



programming 



The determination of the 
levels of activity that are 
to be carried on in each program 
area and the content of that program 



The determination of the most 
efficient way to achieve the desired 
level of program activity in terms of 
resource requirements 



The development of the overall 
budget requirements within given 
constraints and considering 
alternative resource allocation 
patterns 



Conpleted Program definition and Budget 




Planning 



Budgeting 




Instruction 

Undergraduate Studies 
. Arts 

Graduates from the Programs in 

* Philosophy 

* Modern Languages ; & Literature 

* Commerce and Finance Q 

• j • 1 

• * Fine Art 

! ! 

I i 

* Sociology j j 

* (et cetera) j 

i 

l 1 p ^ 

Sciences 

p * 

Graduates from the Programs in. v 

■ • ? * • 

. * Mathematics? \ 

. * Physics • 

* Chemistry 

* Geological Science 

, . , • * > 

* Biological & Medical Sciences 

i 

* (et cetera) 

* t * 

• Engineering 

★Graduates in Mechanical Engineering 
♦Graduates in Electrical Engineering 
★Graduates in Chemical: Engineering 
♦ (et cetefa) t 
* * Education 

* Journalism • 

* (et cetera) 
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Instruction (continued) 

* 

Graduate Studies 

♦Philosophy M.A.'s and Ph.D.'s. 

* French Language & Literature M.A. ? s and Ph.D 

* Physics M.A. ' s and Ph.D.?s 

f ! , 

* (et cetera) ; 

• * * ■ 1 

Research in [ 

* Chemistry 

i 

* History 

\ * Zoology 

* * , i 

* (et. cetera) 

♦Library Development 

“ M / 

* Scholarly Development of Faculty 

* Public Service 

* (et cetera) 

It is not necessary to allocate every category of 
expenditure to some kind of teaching or a research program. 

Such expenditures as a portion of those on a library can be 
treated as separately pursued programs. However, when beginning 
an implementation program for PPBS it is desirable to introduce . 
people gradually to the concept. Instructional programs, ■' 
because they are easier to define, are a good place to start. 
These programs can be related to easily definable degree pro- 
grams and then ultimately all of the other prdgram categories 

^ . f * * 

m ' ' 5 } 

can be aided. 
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The following are the major steps to be taken during 



the programming phase 



1 . 



4. 



5. 



6 . 



Develop the broad areas that are to be developed 
by the university. Decisions such as these must 
be made by the Academic Senate or other ultimate 
decision-making body. 



Establish a program director (an individual or 
group) who will be responsible for defining the 
level and curriculum of each program. 



'j 



Have program directors report in detail on the 
objectives, output measures and curricular 
activities that make up their programs. 



Submit to each program director a computer- 
prepared report similar to that shown in Figure. 4. 
Such a report displays relevant historical informa* 
tion present in the student and program files 
• together with forecasts prepared on the basis of 
the historical information. Program directors 
should evaluate the historical information and 
forecasts. 



ri 






4 



$ 



Have program directors evaluate the likely effect 
of proposed changes in either program content or 
program level by using a CAMPUS model.. 



Obtain a corrected and updated version of Figure 4 
incorporating all program change?# This should 
cover a five-year period. j 









3. 4. 1.2 Planning 

Planning is concerned with determining; the most effec- .... 
tive way to achieve the desired level and curriculum of each 
program. Mainly, it involves the decisions o£ those at the : 

load centers as to how they are going to bear; the imposed 

i 

loads . 

The steps in the planning .process can be illustrated as 
follows : 

4 

l.v Identify each of the possible load centers in the 

•university from which resources can be drawn. These 

normally are departments, centers, institutes, and 
facilities such as the library and computer centers. 
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2 . 



3. 



4. 



5 * 



6 . 



7. 



8 . 






Designate for each load center a chairman 
(individual or group) who is responsible 
for determining how the load placed on that 
center will be met. 



Assemble consolidated load information from the 
various program directors (see programming step o) • 
Provide each load center chairman with a report 
similar to that shown by Figure 5. The report, 
computer produced, displays the loads on the 
facilities of the department produced by all pro- 
grams serviced by that load center. 



Have each department chairman examine alternative 
ways of meeting the 5-ycar forecasted load. These 
alternatives will concern such matters as teaching 
loads per staff member, class sizes, emphasis on 
research, office space per staff member, clerical 
and secretarial assistance per staff member , salary 
levels, promotional practices and so on. This list 
is not exhaustive but only demonstrative of the 
kinds of logistical decisions to be made. 



* 



• 4 * 



The chairman can use a CAMPUS simulation model to 
assess the costs of alternative policies ^and 
decisions. He must be prepared to justify the 
resources implied by his decisions in terms of 
estimated departmental outputs. • 



4 



’ % 



% 



- ^ 



Obtain tentative departmental plans for the 
planning period. These should include provi- 
sional decisions on such matters, as those enumerated 
in the preceeding step. 






'•1 



Submit programs and departmental. plans to a CAMPUS 
model to develop estimates of average and marginal 
program costs for planning period. 



•I 









Review costs of various programs and evaluate the 
relative desirability of all programs and their 
proposed levels. Evaluate justification of 
departmental decisions. 



• \ AV 
- : % 






If programs and plans seem satisfactory, proceed 
to budgeting phase. If they are: not satisfactory,. 
recycle to the programming or planning stages. >j 



3.4.1. 3. Budgeting 

While some budgeting, or tailoring of requests to 
available resources, will take place at the subunit level of the 
organization, the major budgetary evaluation will be initiated . 

, i '/••••'> 







and carried out by the top administration. The attempt to 
bring requests for funds into line with the funds available 
will cause the programming and planning stages to be recycled 
in order to rationally and objectively change program areas, 
program levels and decisions that will enable the total 
activities of the university to be carried out within the 

budget. 

During this feedback . process , a CAMPUS model is an 
essential part of the evaluation process in order to make 
informed decisions on the changes that have to be made to 
meet budgetary constraints. In addition, the model can be 
used to evaluate the explicit decisions that have been made 
in the programming and planning stages in order to assess; the 

resource requests that have been made . 

Analysis of this kind will not always provide defini- 
tive and literal quantitative solutions to problems of 
resource allocation. Nevertheless, analytically supported 
programs budgeting of this kind should atj least help to 
raise the right questions and direct attention to the impor- \ 

tant tradeoffs. 

Normally, university budgets are prepared in terms of 

a number of line items. Such a presentation means that those 

/ 

in charge of allocating scarce' resources during the budgetary 
phase find it extremely difficult to discern the rationale 
behind such requests. In this case, by using, a PPBS, all the 
pertinent facts are presented in a framework that allows others 
to analyze their impact and presumably come tp the same con- 
clusions with respect to the resources required, since the 
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framework for analysis, the PPBS f the IIS, and CAMPUS 
models are open to scrutiny. 

3. Introducing Systems Analysis at a University 

A university normally has many areas for the applica- 
tion of systems analysis. Some problems may be of a "one- 
shot" type. In the rare situation where problems are few 
and all of this type, it may be best for the university to 
engage capable consultants to the job. More usually, the 
university has many areas where the payoffs to systems ana- 
lysis will be great. A significant share of problems in 
these areas will be of a chronic or recurring nature because 
they are closely related to the constant management functions 
of planning, budgeting and control. When this is true, there 
is a strong case for introducing systems and analysis directly 
into the administrative organization. 

By "introducing" systems analysis into a university, 

we mean two things: 

(1) The creation of a systems analysis group that 
will develop and adapt effective management 
tools and apply them to specific university 
problems . 

(2) The diffusion of an analytic and systematic 
approach to decision-making to all levels of 
university administration. 

3.1 The Proper Atmosphere 

The most crucial condition for a successful introduc- 
tion of systems analysis is that the proper atmosphere be 
established by the attitudes and expectations of the to-j 
administration itself. It should be expected that decision- 
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makers at all levels will try to be unambiguous about 
setting their objectives, specific in selecting criteria 
for their evaluation, creative in developing alternative 
means of achieving ti.eir objectives, conscientious in 
estimating the probable costs and benefits of the alterna- 
tives, and consistent in choosing from the alternatives. 

If the top administration clearly displays these expecta- 
tions, the demand for systematic analysis will tend to 
develop its own supply at all levels. 

Certain attitudes are inimical to the introduction of 
systems analysis. Some administrators fear that cherished 
ambitions will be jeopardized in the cold light of objective 
information. Charisma and obfuscation do not mix well with 
systems analysis. Neither does inflexible adherence to pre- 
cedents and rules of thumb. Any who wish to conceal the 
underlying causes of requests for resources will not welcome 
the introduction of systems analysis. 

v 

3.2 Establishing an Analytical Group 

Few universities, even the largest ones, provide 
adequate staff support to their top decision-makers. Deci- 
sions of great consequence are made without the kind of study 
that business firms would lavish on much less significant 
. problems. As the potential benefits of systems analysis 
becomes more apparent, many universities will establish analy- 
tical groups to help realize those benefits. Specific condi- 
tions will dictate how and where the group should be organized 
in each university but a few generalizations are possible. 
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First of all, it is extremely desirable that the top 
administration should form specific expectations of the group* 

To do this, the administrators must become- sufficiently 
informed about the potentials of a systems analysis group. 

They can best do this by. learning from the experience of 
others, e.g., by consultation with knowledgeable people from 
another university or from a management consulting firm with 
experience in this field. Such firms include Ernst and Ernst 
in the United States, Stevenson and Kellogg in Canada and the 
Systems Research Group in both countries. 

The analytical group should be oriented toward decision- 
making. This sounds obvious but often there is a tendency 
for such groups to degenerate into data processing units or 
generators of "quick and dirty." staff studies;. The other 
extreme, equally undesirable, is for the group to become isolated 
from the decision process and become devoted exclusively to 
"pure" research. To maintain the group's decision orientation, 
it is necessary that its director constantly be exposed to 
university problems at all levels . This means that he should 
be an ex-officio member of the most important. university 
committees and be consulted on major policies and decisions. 

The director of the analytical group should ideally be 
both experienced in management and skilled in. the development 
and use of analytical tools, if it proves impossible to find 
both qualities in the same person, it is usually wise to sacri- 
fice the second and hire a deputy director wijth the needed techn: 

t 

* > • 
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cal skills* . ! \ i 
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It is impossible to make general organizational 
prescription because local circumstances will condition 
what these ought to be. Here f again, the advice of 
experienced consultants may be valuable. 

4. Conclusion 

By 1969, a number of universities have made good 
use of the tools of systems analysis in university administra- 
tion. These tools promise to contribute significantly to 
better university decision-making. The contribution will 
be realized by the work of specially created analytic groups 
and by the diffusion of the systems analytic approach to 
decision-making throughout the entire administrative struc- 
tures of universities. 

The benefits from the introduction of systems analysis 
are better use of resources within universities and greater 
credibility of the universities* statements of requirements 
for financial and other support. 
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